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1.0 INTRODUCTION 

power 

t 2. It covers 

, and data test runs. 

conducted 

The fol groups 

and the tests. 

Black & Veatch 

General El 

Lo 

These tests were 

the net 

pump 

In to 

tests 

of 

of Water and Power 

conducted to 

c test data were 

rate, condenser, heater, 

s bench mark data to 

causes. 

ass ted 

stat and 

used 

and ler feed 

tests on the 

wear or 

1 1 



2.1 

The 

1 

the 

resulted in a 

condensate 

rate of 7, 

feed pumps.) 

2.0 SUMMARY AND CONCLUSIONS 

heat rate at MW was 

between the corrected test 

tests and subtract 

and curve, accordance the contract. 

rate of 7, 

), and is 0.5 better 

rates 

the customer 

the manufacturer' 

power to booster 

2.2 BOILER FEED PUMP TURBINES 

The feed pump were not set at a valve 

s correct to e er pump 

2.3 BALANCE OF PLANT 

Data from above tests, th concurrent stat 
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2 .2 

All of the feedwater heaters the of LP Heater Ie, which 

, 
s, and s 

2.3.3 

Feed lA and were and 

83.18 the system 

pressure data was taken from 

e would appear that the pump 

eff was not met, the test for the pumps were 

s from the rated Further test at the rated 

pump is red for accurate son. 
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3.0 TEST RESULTS 

3.1 

El test data and 

were used calculat 

, are based on heat 

sure heaters and deaerator, us 

to bo flow and 

steam flows. 

3 TURBINE GENERATOR 

The measure of the 

heat rate. The 

data, 

around the 

condensate flow 

steam and 

i the net 

on a omer 

def rate bas 

the corrected 

The customer rate was calculated 

the corrected 

Tabl 3-1 a summary of the customer rates 

and corrected loads. shows the heat rates 

the tests and WdUUL~~ 's cted heat • The test heat 

rates 

The 

corrected us ASHE PTC 6.0 

II on curves are 

The test net heat rate is 

II ons. 

the net on. 3-10 is a on of 

test net heat rate versus net was no to draw a 

curve these data due to data scatter. Lower heat rates are 

of steam 

pressures. A summary of the 

Table 3-2. 

the steam the i 

a summary of the 

and pressures and lower condenser 

net rates is 

the 

heat content of the steam. 

for each 

energy 

Table 

A Curve, throttle flow versus gross ,shown on 

3-11. Table 3-4 shows a summary of throttle flows and gross 

out 
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3.3 CONDENSER 

The condenser heat transfer ent 

from the condensate the area of 

culated the 

condenser and 

is then 

the actual corrected heat transfer 

transfer 

The ent and cl s factor for each condenser 

3.4 FEEDWATER HEATERS 

Heater 

and subcooler 

the WO 

of condenser 

is 

s and are shown on as a 

measured 

ch illustrate and subcooler 

load are shown 

Table closed 

A summary of the 

in Table 

and subcooler 

3.5 BOILER FEED PUMPS 

Boiler feed pump i cal 

d 

Table 

the c flow and 
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3.6 FEEDWATER VERSUS FLOW NOZZLE 

ASHE PTC 6.1 an 

feedwater a 

heater used to 

been shown that s an , less 

less precise, measurements. 

heat rates the full ASHE test and for the 

nozzle and are shown 

the tests, the between the 

flow nozzle as to the heat rates 
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TABLE ONE PERCENT MAKEUP CORRECTED HEAT RATES 

VWO 

3rd VP 

2nd VP .2 

Note: Includes booster 
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TABLE 3-2. TEST NET HEAT RATE VERSUS NET LOAD 

8 

4 8, 

6 8,330 812,736 

5 8, 

7 8, 728,514 

10 8, 752,881 

3 8, 552,1 

9 8,277 ,773 
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TABLE . TURBINE EFFICIENCY 

Low Pressure 

8 

4 

6 .51 .06 

5 86. .58 .62 

7 .71 

10 86 

3 72 

9 81.68 .36 
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TABLE THROTTLE FLOW VERSUS GROSS GENERATION 

8 

4 6,220, 

6 860, 6,221, 

5 ,541 5, 

7 775, 5, 

1 5, 3,079 

3 4,046,000 

9 , 3, ,634 

l 
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TABLE COMPARATIVE PERFORMANCE 

Pressure ( 

Condenser lA 4. 3 

Condenser 1B 4.15 2 

Condenser lC 2.65 2. 

Heat Transfer ( 

Condenser 1A .31 8 

Condenser 1B 1.61 .3 

Condenser lC 607.82 .3 

Factor ) 

Condenser lA 

IB 

Condenser lC 100. 

*VWO 
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TABLE 3-6. 

Pressure, 

Steam to Heater, 

of 

Difference, 

Subcoo1er 

*Does not 

Condensate 

Pressure, 

Steam to Heater, 

of Steam, 

fference, 

Subcoo1er 

er 1 

Condensate Flow, 

Pressure, 

Steam to 

Subcooler 

Subcooler 

lT2~n 
5291 

Heater, 

of Steam, 

fference, 

1 

F 

F 

F 

F 

F 

F 

FEEDWATER HEATER PERFORMANCE 

5, ,771 4, 

4.51 4. 

,144 

1b 1,100.9 1, 

2.0 O. 

5.0 5. 

920,818 564,152 

Heater 1C. 

,771 4,526,700 

10.7 11 

178, 142, 

1b 1, 1, 0 

2.0 2.15 

10 7.87 

573,462 421,816 

6,12 ,017 4, 

.7 

lb 1,236.2 1,244.9 

2.0 -0.03 

10 8. 

,754 141,522 



TABLE (Cont 

Flow, 

Shell Pressure, 

Steam to Heater, 

of S 

fference, F 

Subcoo1er F 

er 1 

HIGH-PRESSURE HEATERS 

Shell 

Steam to Heater, 

of Steam, 

fference, F 

Subcoo1er F 

Pressure, 

Steam to Heater, 

of Steam, 

Di , F 

Subcooler , F 

Subcooler 1 

COMPARATIVE FEEDWATER HEATER PERFORMANCE 

I.~UUCU) 

6, 7, 7 

.2 .5 

141, 

Ib 1,282.3 1, .6 

2.0 -0. 

10 4.78 

6,513, 6,221, 

230.6 .1 

Ib 1, .8 1, .5 

-2.0 -1.33 

10 7.79 

1, ,812 1,134, 

6,513, 6,221, 

.3 557.5 

,1 

Ib 1,306.6 1,305.9 

-1.0 -0. 

10 9.26 

,470 584, 
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TABLE (Cont FEEDWATER HEATER PEllFCIRMANC 

HEATERS (Cont 

6,513, 6,221, 

Pressure, 1, 1 1, .8 

Steam to Heater, 

Steam, Ib 1, .2 1, .2 

fference, F -2.0 -0.20 

Subcoo1er F 10 7.22 

1 

---------- ----- -11-1-9.rrQ-'1-
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TABLE 3-7. FEEDWATER HEATER TEST RESULTS 

8 7.03 

4 0.30 o. 3.33 5.07 

6 o. 0.25 5. 5. 

5 0.30 0.21 5.58 4. 

7 o. o. 8.19 4. 

10 o. 0.25 9.81 5. 

3 0.63 0.26 5 51 2.17 

9 O. 0.23 15 3.26 

8 0.02 5. 

4 2. 7. -0.05 8. -0.17 4. 

6 2.13 7. -0.01 8. -0.28 4. 

1. 7. .-0.48 8.26 -0 4.11 

7 1. 7. -0. 8. -0.55 4. 

10 2.01 7. -0.22 8. -0 4.22 

3 1.78 -4 64* -1.08 6.78 -0. 3.12 

9 1 -6.16* -1.12 6 1 -1. 3. 

2 alternate to condenser. 
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TABLE (Cont • FEEDWATER HEATER TEST RESULTS 

HEATERS 

8 -0.72 8.40 0.86 8.60 

4 -1. 7. -1. 8.08 -1.04 9.35 -0. .17 

6 -1. 7. -1.22 8.03 -0. 9. -0. 8. 

5 -2. 6. -2 7. -1. 8.26 -1.17 7.42 

7 -2 6.75 -2.15 6. -2.05 8. -1. 7.30 

10 -3.10 6. -2.60 7. -2.11 8 -1.17 6. 

3 5. 5.53 -2 24 6.31 -2. 5.66 

9 -3. 5.02 5. -2. 6.11 -2. 5 

8 

4 o. 7. 7 

6 o. 7. .74 7.22 

5 -1. 6 27 -2. 6.18 

7 -1. 6.17 -2.73 5.75 

10 -1.81 6.23 -3.01 6.19 

3 -3. 5.20 -5.16 4. 

9 -4. 4.42 -5. 4.12 

t-- ------- -1-1-2-487 --- --- - -- --
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TABLE COMPARATIVE BOILER FEED PUMP PERFORMANCE 

gpm 7,700 

8 7, 7,7 

Eff 87.0 80.55 

Brake 15, 12, 1 

, rpm 5, 5 5, 

Performance 1.0 0.7 0 

Note: Bo Feed IB results from s data pump 
pressure. 

f--- ----- -- ----r!2<487----- ---- ----- - -----
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TABLE 

8 

4 

6 

5 

7 

10 

3 

9 

.... --n~~-a7--
9255291 

• TURBINE DRIVEN BOILER FEED PUMPS 

0.817 82.61 

o. .18 o. 1 

80.51 0.774 .17 0.832 

82.15 o. 0.751 

.77 O. .27 0.726 

81.06 O. 82.71 O. 

.43 0.616 88.44 O. 

81. 0.606 .10 0.631 
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TABLE 3-10. TEST HEAT RATE 

8 0.05 

4 7, 7, 0.10 

6 7,881 7, 0.20 

5 7,877 7,877 0.00 

7 7, 7,887 O. 

10 7,665 7,792 1 

3 8, 7, 0 

9 7, 7, 1 0.03 
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test was 

and the and 

4.0 PROCEDURE 

to 

the 

net 

Data collected also establishes mark data for the unit. 

Prel tests were conducted to check and 

rate, 

of 

all truments related to the test. s also allowed 

for i on purposes. 

tests were conducted: two each at valves de open and at 

second valve po at 

5 overpressure Data was 

valve po 

1ected 

, and one at valves 

General 

open 

the Pressures, s, 

measured 

flow 

measurements, and were careful 

accurate instruments. measurements were taken 

ant 

were two hours 

Combust 

s or 

commenced. 

the tests 

durat 

hand. truments were to be 

one hour after the had 

B10wdown and 

, rate of fuel 

were isolated 

rate of ts 

drum , excess r, and all 1able 

were as constant as poss for the durat 

zed and 

the 

pressures 

test. 

Data for each test were as soon as prac cable after each 

test for 

The steam feedwater 

large 

losses. Valves closed 

fol 
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pages. 
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The condenser level was tored to 

the for i on are 1 ted on the 
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VALVE ISOLATION LIST 

N t 1 Deaerator 

N from t 1 Deaerator 

N from t 1 Deaerator 

N from t 1 Deaerator 

N - cal 

C - cal 

112481 
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AUXILIARY STEAM SYSTEM 
P&I DIAGRAM 
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N 

N 

N 

N 

N 

C -

L 

BFPT 

AUXILIARY STEAM SYSTEM 
P&I DIAGRAM 

Steam Telltale 

Cold Reheat to Aux Steam Tell 

Steam From 

Steam No. S 

Steam No. S 

cal 

cal 
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2PSA-BV-82 
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N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

NOTE: Use 

COMBUSTION GAS REHEAT SYSTEM 
P&I DIAGRAM 

Deaerator to Combus on Gas Reheat 

Use tel 
i on. 

Gas Reheat Deaerator to 

Steam From 
Outlet Header 

Platen 

Steam From 
Outlet Header 

Platen 

Normal Return to Condensate Header 
Downstream of Heater 2 Telltale 

Combust Gas Reheat Rec 

Combust Gas Rec 

Combust Gas Rec 

Combust Gas Reheat Rec 

RH Soot Condensate Return 

RH Soot Blower Condensate Return 

From BFP 

From BFP 

From BFP 

Elements , and 

ion 

ion 

on 

on 

to 

N cal 

C - tical 
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10 

13 

2CCD-BV-l 

2CCD-BV-142 

system 
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C 

C 

C 

N 

N 

C 

C 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

, 

~. 

Condensate 

Condensate 

Condensate 

Condensate 

Condensate 

Condensate 

Condensate 

Condensate 

Condensate 

SYSTEM 
P&I DIAGRAM 2HRA-M2020 

Drawoff 

Drawoff 

Seals 

Use Telltale Valve 178 to 
1 on. 

Condensate Seals 

Condensate 

Condensate 

Condensate 

Condensate Tel 

Condensate Drawoff Telltale 

e Tell 

Condensate sc ce Telltale 

Hot Well 

Hot Well 

Hot 1 

Feed 

Condenser Leak Detect 

Condenser Leak Detect 

Condenser Leak Detect 

Condenser Leak Detect 

Condenser Leak Detect 

Condenser Leak Detect 

4-6 

2HRA-BV-30 

2HRA-BV-

2HRA-BV-20 

2HRA-BV-23 

2HRA-BV-7l 

2HRA-BV-l79 

2HRA-ACV-25 

2HRA-BV-175 

2HRA-BV-177 

2HRA-BV-

2HRA-BV-1l2 

2HRA-BV-IIS 

2HRA-BV-116 

2HRA-BV-1l7 
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N 

CONDENSING SYSTEM 
P&I DIAGRAM 

Condenser Leak Detect 

N Condenser Leak Detect 

N - cal 

C cal 

112487 
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C 

CONDENSER AIR EXTRACTION 
P&I DIAGRAM 2HRB-M2021 

C 2HRB-BV-IlO 

C 2HRB-BV-lll 

C 2HRB-BV-112 

N cal 

C - cal 
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C 

C 

C 

C 

C 

C 

C 

N 

N 

N 

N 

N 

N 

N 

NOTE: All 
for 

N 

BFP Ree 

BFP Ree 

BFP Ree 

BFP Ree 

BFP 

BFP 

Boot Strap 

Use Telltal 
1 on. 

Boot 

BOILER FEED SYSTEM 
P&I DIAGRAM 2FWA-M2035A 

on 

on 

on 

lOB to 

2FWA-ACV-15 

2FWA-ACV-16 

2FWA-ACV-17 

2FWA-ACV-IB 

2FWA-BV-37 

Condenser 2FWA-BV-

Use Telltale Valve 365 to 
i 

to Condenser 

Boot 

to Condenser ltale 

to Condenser Tel 2FWA-BV-I07 

and vents to floor or 

eal 

C Cd eal 
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N -
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Feedwater 

zer 

e No. 

e No. 

cal 

cal 

Inlet 

Inlet 

11 

11 

BOILER FEED 
P&I DIAGRAM 

Header 

Header 
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DRAINS AND VENTS 
P&I DIAGRAM 

N 2 FWA-ABV-30 3 

N BFPT 

N BFPT 

N BFPT 2 FWA-ABV-306 

N BFPT 2 FWA-ABV-307 

N BFPT 

N BFPT 

N BFPT 2FWA-ABV-310 

N BFPT 2FWA-ABV-311 

N BFPT 2 

C BFPT 2FWA-BV-388 

C BFPT 

C BFPT 2FWA-BV-390 

C BFPT 

C BFPT 

N -

C ti 
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CONDENSATE SYSTEM 
P&! DIAGRAM 

N 

N Feedwater Heater 

N Feedwater Heater 2FWC-MBV-17 

N Feedwat Heater 

N Deaerator to Condenser 

110 to 

N Deaerator to Condenser 

C Deaerator to Condenser 2 FWC-BV-26 

to 

C Deaerator to Condenser 2FWC-BV-27 

N Deaerator to Gen 

N 

C Ree on to Condenser 

N Ree to Condenser 10 

N Rec on to Condenser 2FWC-BV-I05 

N - cal 

C cal 
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CONDENSATE POLISHING SYSTEM 
P&I DIAGRAMS AND M2038B 

Do not test. 

C 1 

C 

N 2FWD-MBV-72 

N Res Transfer 2FWD-MBV-73 

N Res 

N 2FWD-MBV-75 

N Condensate 2FWD-MBV-76 

N Condensate 2FWD-MBV-77 

N Condensate 

N Condensate izer 

N cal 

4-13 

1 



CYCLE MAKEUP AND STORAGE 
P&I DIAGRAM 2FWF-M2040 

N Low-Pressure Heater 

N - cal 

C -

4-14 



CYCLE SAMPLING AND ANALYSIS 
P&I DIAGRAM 

N 1 

N No. 1 

N No. 1 2SAC-BV-30 

N • 2 

N No. 3 

N No. 3 

N 3 

N No. 4 2SAC-BV-20 

N No. 4 

N No. 4 

N No. S 

N No. S 

N No. S 

N e No. 6 

N No. 6 

N No. 6 

N No. 7 

N e No. 7 1 

N No. 7 

N No. B 2SAC-BV-l 

N e No. B 2SAC-BV-12 

N e No. B 

N No. B 2SAC-BV-37 

N No. g 2SAC-BV-2 

N No. 10 

N e No. 11 

N No. 11 2SAC-BV-

N e No. 11 2SAC-BV-39 

N e No. 12 

N No. 

4-15 



N 

N 

N 

N 

N 

N 

N -

C cal 

r -

STEAM CYCLE SAMPLING AND ANALYSIS 
P&I DIAGRAM 2SAC-M2054A 

No 14 

No. 

eal 

Suet 

Di 

2SAC-BV-16 

2SAC-BV-26 

2SAC-BV-IIO 

) 



N 

N -

C - cal 

GENERATION BUILDING SPACE CONDITIONING 
P&I DIAGRAM 

4-17 

1 



STEAM GENERATOR SYSTEM 
P&I DIAGRAM 

N s to Condenser 

Use Telltale Valves 165 and to 

N s to Condenser 2SGA-BV-138 

N s to Condenser 

Use Telltale Valves 121 and 218 to 

N s to Condenser 2SGA-BV-170 

N s to Reheat 2SGA-MBV-135 

N to Reheat 2SGA-BV-125 

N s to Reheat 2SGA-ACV-l 

N s to Reheat 

N ler Steam 

C ler Steam 

N AH Soot 

C AH Soot 

N ler Steam 

C ler Steam 

N Combust Reheater Soot Bl 
Steam 

Use lCCD-TI-120 

N Combust Soot Bl 
Steam 

N Steam to Aux Steam Header 2SGA-BV-IO 

N Steam No.2 

N Steam to Aux Steam Header 

Use Telltale Valves and to 

N er Outlet Header 2SGI-BV-l 

N Outlet Header 2SGI-BV-2 

4-18 

1 



N 
Header 

N 
Header 

N cal 

C cal 

STEAM GENERATOR SYSTEM 
P&I DIAGRAM 

Platen Outlet 

Platen Outlet 

9 

) 

1 



STEAM GENERATOR SYSTEM 
P&I DIAGRAM 

N 

N Glass LG-l 2SGA-BV-12 

N Glass LG-l 

N Glass LG-3 

N Glass LG-3 

N Glass LG-2 

N 

N Glass LG-2 2SGA-BV-l9 

N Future 2SGA-BV-54 

N to Blowdown Header 

N to Blowdown Header 

C Blowdown 2SGA-MBV-4 

C Blowdown 

N To Steam 

N To Steam 

Use Telltale Valves and to 

N Steam to Aux Steam Header 2SGA-BV-
No. 3 

C No. 2SGA-BV-172 

N 

C cal 

1 1 



AIR PREHEAT SYSTEM 
P&I DIAGRAM 

N s 

N Preheat Inlet 

N Preheat Inlet 

N Return to Condenser 

N Preheat Ree on 

N Preheat Return to Deaerator 

N Preheat Return to Deaerator ltale 

N Preheat Return to Condenser 

N Preheat Return to Condenser Telltale 

N Preheat Return to Condenser 2SGC-BV-137 

N Preheat Return to Condenser 

N Preheat Return to Condenser 

N Preheat Return to Condenser 

N Preheat Return to Condenser 31 

N -

C eal 

1 

1 



BOILER VENTS AND DRAINS SYSTEM 
P&I DIAGRAM 

DRAINS 

N Pass Header 

N Lwr Convect Pass Header 

N Header 

N Header 1 

N Reheater Inlet Header 

N Inlet Header 

N Lwr Convect Pass Header 

N Lwr Convect Pass Header 

N Reheater Outlet Header 

N Reheater Outlet Header 

N Reheater Header 

N Reheater Header 

N Outlet Header 

N Outlet Header 

N Inter Inlet Header 

N Inter Inlet Header 

N Inter Inl Header 

N er Inter Inlet Header 

N Drum Feed Header 

N Drum Feed Header 

N Platen Inlet Header 

N Platen Inlet Header 

N Roof Inlet Header 1 

N Roof Inlet Header 

N Drum Feed Header 

N Drum Feed Header 

N Lwr Convect Pass Header 

N Lwr Convection Pass Header 

N Lwr Convect Pass Header 2SGF-BV-57 

4-22 



BOILER VENTS AND DRAINS SYSTEM ) 
P&I DIAGRAM 

DRAINS 

N Pass Header 

N Drum West End 

Drum West End 

N Drum West End 

N Drum West End 

N Drum West End 

N Drum End 

N Downcomer d 

N Downcomer d 

N Drum East End 

N Drum East End 

N Drum East End 

N Drum East End 

VENTS 

N 2SGF-BV-17 

N Outlet Header 

N Platen Outlet Header 

N Drum West End 

N Drum East End 

N Outlet Header 

N 

N - cal 

C - cal 

r--------------+ll~/--------------------------------------------------------------

4-23 
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MAIN STEAM SYSTEM 
P&I DIAGRAM 

112487 
4-24 

1 



SOOT BLOWING 
P&I DIAGRAM 

N to Soot Blowers 

N Steam to Soot Blowers 

N Steam to Soot Blowers 

N Steam to Soot Blowers 

N Soot Blowers Steam to HP Heater Extract 

N Soot Blowers Steam to HP Heater Extract 

N ical 

C tical 

1 



REHEAT SYSTEM 
P&I DIAGRAM 1 

N 

N Hot Reheat 

N Cold Reheat Drains 

N Cold 

N Cold 7 

N Reheat 

N Reheat 

N Reheat 

N Reheat De 

N CNDS to Cold Reheat 

N -

C 

4-26 

1 



HIGH-PRESSURE EXTRACTION SYSTEM 
P&I DIAGRAM 

N Aux Steam to BFPT 

N -

C - cal 

4-27 



EXTRACTION TRAPS AND DRAINS SYSTEM 
P&I DIAGRAM 

C 

C HP Heaters 8A and 88 Extr 

C HP Heater 8A 

C HP Heater 8A Extr 1 

C HP Heater 68 Extr 2TEC-BV-l 

N LP Heater 3 Extr 

N HP Heaters SA and 88 Extr 

N HP Heater 8A Extr 

HP Heater 88 Extr 

C HP Heaters 6A and 

C HP Heater 6A Extr 

C HP Heater Extr 2TEC-ACV-

C 8FPT 18 Extr 

C 8FPT lA Extr 2TEC-ACV-

C Deaerator 5 Extr 

C BFPT lA and 18 Extr 2TEC-ACV-122 

C Deaerator Heater 5 Extr 2TEC-ACV-1l6 

C Deaerator Heater 5 Extr 2TEC-ACV-110 

C 8FPT lA Extr 

C 8FPT IB Extr 

C LP Heater 4 Extr 

N LP Heater 4 Extr 

N scellaneous Rcvr Tank 

be 

N LP Heater 2 Extr 2TEC-ACV-2 

N LP Heater 2 Extr 

N LP Heater 3 Extr 2TEC-ACV-IO 

N LP Heater 3 Extr 2TEC-ACV-14 

N LP Heater 4 Extr 2TEC-ACV-18 

N LP Heater 4 Extr 2TEC-ACV-22 

N LP Heater 2 Extr 

1 



, 

~ 
! 

N 

N LP 

N LP 

N LP 

N LP 

N LP 

N LP 

N LP 

N LP 

N LP 

N LP 

N LP 

N LP 

N LP 

C LP 

N LP 

t LP 

N LP 

N LP 

N LP 

N LP 

N LP 

N LP 

N LP 

N LP 

N LP 

NOTE: 

EXTRACTION TRAPS AND DRAINS SYSTEM 
P&I DIAGRAM 2TEC-M2075 

Heater 3 Extr 

Heater 3 Extr 

Heater 4 Extr 

Heater 4 Extr 

Heater 2 Extr 

Heater 2 Extr 

Heater 3 Extr 

Heater 3 Extr 2TEC-ACV-38 

Heater 4 Extr 

Heater 4 Ext 

Heater 4 Extr 

Heater 4 Extr 2TEC-BV-43 

Heater 4 Extr 

Heater 3 Extr 2TEC-BV-ll 

Heater 3 Extr 

Heater 4 Extr 

Heater 4 Extr 

Heater 3 Extr 

Heater 3 Extr 

Heater 2 Extr 2TEC-BV-27 

Heater 2 Ext 2TEC-BV-31 

Heater 2 Extr 2TEC-BV-3 

Heater 2 Extr 2TEC-BV-7 

Heater 2 Extr 2TEC-BV-51 

Heater 2 Extr 

N cal 

C - cal 

112487 

) 

1 1 



HIGH-PRESSURE HEATER DRAINS 
P&I DIAGRAM 

N Return 2TED-ACV-13 

N HP Heater Return 2TED-ACV-14 

C HP Heater to Condenser 

C HP Heater to Condenser 2TED-BV-20 

C HP Heater to Condenser 2TED';"BV-21 

C HP Heater to Condenser 2TED-BV-22 

C HP Heater to Condenser 

C HP Heater to Condenser 

C HP Heater to Condenser 

C HP Heater to Condenser 

C HP Heater to Condenser 2TED-BV-35 

C HP Heater to Condenser 2TED-BV-36 

C HP Heater to Condenser 

C HP Heater to Condenser 

N -

C cal 

1 11 



LOW-PRESSURE HEATER DRAINS SYSTEM 
P&I DIAGRAM 

C to Condenser 

C LP Htr to Condenser 2TEE-BV-ll 

C LP Htr to Condenser 

C LP Htr to Condenser 2TEE-BV-15 

C LP Htr to Condenser 2TEE-BV-17 

C LP Htr to Condenser 

C LP Htr to Condenser 2TEE-BV-21 

C LP Htr to Condenser 2TEE-BV-22 

N LP Htr to 

N cal 

C cal 

4-31 

1 1 



ef 

accordance th 

112487 

HEATER VENTS AND MISCELLANEOUS DRAINS SYSTEM 
P&I DIAGRAMS 2TEF-M2078A AND M2078B 

, vents, and be ~l1l=~~.CU and isolated 

scussed 

4-32 

1 1 



N 

N 

N -

C 

112487 
5291 

Condenser Hood 

cal 

TURBINE SYSTEM 
P&I DIAGRAM 

2TGA-BV-5 

4-33 

1 1 



SEALS AND DRAINS SYSTEM 
P&I DIAGRAMS AND 

C 

N Steam 

N Steam 

N Steam 2TGC-ACV-l* 

N Steam 

N Steam 2TGC-ACV-5 

N Condensate to Steam Seal 

N Steam to Cold Reheat 

N Steam to Cold Reheat 

N Reheat Valve 

N Reheat Valve 

N Control Valve 

N Control Valve 

N Valve 

N Control Valve 

N Control Valve 

N Control Valve 

N Control Valve 

N Control 

N Steam Lead 

N UP Turb to Steam s 7 

res full-t Must be on a 
t p. 

N - cal 

C cal 

112487 

1 1 



5.0 SAMPLE CALCULATIONS 

TCND at Flow Sect 

PCND 

TAMB 

G 

TFW08 

PFW08 

DPFWN 

DPCNDNA 

DPCNDNB 

TFGRR 

PFGRR 

DPFGRR 

TL04 

PL04 

TL06 

TCLGLO 

PCLGLO 

DPCLGLO 

TVSLO 

PVSLO 

DPVSLO 

Pressure of Condensate at Flow 

Local 

Heater 8 

Pressure 
Heater 8 

Di 
Flow Nozzle 

of 

of Feedwater out of Feedwater 

Feedwater out of Feedwater 

Pressure Across Feedwater 

Pressure Across Condensate 
Flow Nozzle A 

Di 
Flow Nozzle 

Pressure Across Condensate 
B 

Flue Gas Reheat Return Water 

Pressure of Flue Gas Reheat Return Water 

Pressure Across Flue Gas 
Nozzle 

of Steam 

Pressure of Steam ~~'~~<'6~ 

Number 4 

Number 4 

Di 
Number 4 

al Pressure 

of Steam ......... " ...... 0-

Pressure of Steam 

Number 6 

Number 6 

Pressure of Steam 
Number 6 

Pressure of IP Rotor 

Steam 

Steam 

Steam 

Pressure 

Di 
Steam 

Pressure of IP Rotor Cool 

Stem Leakoff Steam 

Valve Stem Steam 

Pressure of Valve Stem Leakoff 

.2 ps 

.3 F 

1.1 F 

.9 

psid 

10. 

3. 

o. 

4. 

.2 F 
ps 

ps 

.4 F 

ps 

ps 

ps 

ps 

.1 F 

ps 

.5 F 

1.0 ps 

0.0 ps 

1 

d 

1 



TL02 of Steam Number 2 

Steam 2 1.0 ps 

peL02 Number 2 

Number 3 1.9 F 

PL03 Pressure Number 3 1, .3 ps 

Constant Number 3 

TL05 Number 5 .4 F 

Pressure of Steam Number 5 .7 ps 

PCL05 Constant of Steam Number 5 

TL07 Number 7 682.6 F 

PL07 Pressure of Steam Number 7 122.5 ps 

PCL07 Constant of Steam Number 7 

TL08 Number 8 .5 F 

Pressure of Steam Number 8 .7 ps 

PCL08 Constant of Steam Number 8 

Number 9 .7 F 

Pressure of Steam Number 9 .5 ps 

Steam Number 9 

TDVIA Steam Seals to Heater lA .1 F 

PDVIA Pressure of Steam s to Heater lA 5. 1 ps 

DPDVIA Pressure of S team Sea ls to o. ps 
Heater lA 

TCVCND of Steam Seals to Condenser F 

PDVCND Pressure of Steam Seals to Condenser .117 ps 

DPDVCND Pressure Steam to 0.0 ps 
Condenser 

TEXTBFPTA Steam at ler .2 F 

PEXTBFPTA on Steam at Bo er Feed .3 ps 

DPEXTBFPTA Extract Steam at 6.216 ps 
A 

TEXTBFPTB Steam ler .1 F 

PEXTBFPTB Pressure of Steam at Boiler Feed 119.3 ps 
B 

r-- 112487 



DPEXTBFPTB Extract Steam at 
B 

SPBFPTA A 5, .6 rpm 

HPBFPTA A 12, 

PFWP01A Pressure of Feed A 2, .2 ps 

A .9 F 

PFWPI Pressure A .6 ps 

TFWPI of Inlet A .0 F 

TCNDPD of Condensate .6 F 

PCNDPD Pressure Condensate 1.S ps 

Pressure of Feedwater Heater SA on 1, .5 ps 
Steam 

of Feedwater Heater .9 F 
Steam 

PEXT8B Pressure of Feedwater Heater Extrac on 1, .7 ps 
Steam 

TEXTSB of Feedwater Heater SB .2 F 
Steam 

PEXT7A Pressure of Feedwater Heater 7A on 7 0 ps 
Steam 

TEXT7A Heater 7A .0 F 

PEXT7B Pressure of Feedwater Heater 7B on 557.0 
Steam 

TEXT7B of Feedwater Heater 7B .5 F 
Steam 

PEXT6A Pressure of Feedwater Heater 6A .S ps 
Steam 

of Feedwater Heater 6A .3 F 
Steam 

PEXT6B Pressure Feedwater Heater .0 ps 
Steam 

of Feedwater Heater 6B .8 F 
Steam 

PEXTS Pressure of Heater 5 on .3 ps 
Steam 

TEXTS of Deaerat Heater S .6 F 
Steam 

l---
1124S7 
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Pressure of Feedwater Heater 4 Extract 
Steam 

TEXT4 Feedwater Heater 4 515.S F 
Steam 

Pres of Feedwater Heater 3 Extract ps 
Steam 

Feedwater Heater 3 .S F 
Steam 

PEXT2 Pressure of Feedwater Heater 2 Extract ps 
Steam 

TEXT2 of Feedwater Heater 2 .9 F 
Steam 

PEXTIA Pressure Feedwater Heater lA 4. 

PEXTIB sure of Feedwater Heater IB 4. ps 

PEXT1C Pressure of Feedwater Heater 5. ps 

PFWECON Pressure of Feedwater at 2, ps 

Pressure of Condensate out Heater 4 .5 ps 

TDRBA of Feedwater'Heater .4 F 

Feedwater Heater BB .6 F 

TDR7A of Feedwater Heater 7A .6 F 

TDR7B Feedwater Heater 7B .S F 

TDR6A Feedwater Heater .2 F 

TDR6B Feedwater Heater 6B .4 F 

TDR4 of Feedwater Heater 4 .0 F 

of Feedwater Heater 3 .3 F 

TDR2 Feedwater Heater 2 .9 F 

TDR1 of Feedwater Heater 1 1.4 F 

TFWOSA of Feedwater out of Feedwater 551.B F 
Heater 8A 

TFW07A of Feedwater out of Feedwater .2 F 
Heater 7A 

TFW06A of Feedwater out of Feedwater .3 F 

of Feedwater out of Feedwater 552.5 F 
Heater 8B 

TFW07B of Feedwater out of Feedwater .4 F 
Heater 7B 

1 1 



of Feedwater out of Feedwater 
Heater 6B 

TFW05 Feedwater out .. 4 F 
Heater 5 

of Condensate out of Feedwater .6 F 
Heater 4 

TCND03 of Condensate out of Feedwater .2 F 
Heater 3 

TCND02 of Condensate out of Feedwater .. 8 F 
Heater 2 

TCNDOIA of Condensate out of Feedwater .. 9 F 
Heater 1A 

TCNDOIB of Condensate out of Feedwater 160.1 F 
Heater IB 

TCNDOIC of Condensate out of Feedwater 160.7 F 
Heater lC 

of Condensate Feedwater F 
Heater 4 

TCND!3 of Condensate Feedwater .6 F 
Heater 3 

TCNDI2 of Feedwater .0 F 
Heater 2 

TCNDI1 Condensate .4 F 
Heater 1 

TCNDIDC Condensate 127.6 F 

PCNDI5 Pressure of Condensate Deaerator 2 ps 

PCNDDCI Pressure of Condensate Cooler 222.2 ps 

PEXTS4 Pressure of Steam at Extract 1,075.4 ps 

of Steam at 4 on 2 F 

PCRH Pressure of Cold Steam 571.5 ps 

TCRH Reheat Steam 9.1 F 

PEXTS11 Pressure of Steam at 11 1.6 ps 

TEXTSl1 Steam 11 Extract .5 F 

PEXTS14 Pressure of Steam at 121.6 ps 

TEXTS 14 of Steam at 14 Extract .2 F 

PEXTS15 Pressure of Steam at 15 Extrac 6 a 

TEXTS 15 of Steam at 15 Extract .6 F 

PEXTS16 Pressure of Steam at 16 Extrac on ps 

5-5 



TEXTS 16 of Steam at 16 Extract 422.4 F 

PEXTS18 Pressure Steam at 11. ps 

TEXTS 18 Steam at .8 F 

PEXTS Pressure Steam at on 4. ps 

PHDA Pressure of Condenser Hood A 2. ps 

PHDB Pressure Condenser Hood B 1. ps 

PHDC Pressure of Condenser Hood C 1. ps 

TMS of Steam .5 F 

PMS Pressure of Steam 2, .1 ps 

THRH of Hot Reheat Steam 1,003.1 F 

PHRH Pressure of Hot Reheat Steam 527.6 ps 

PHRHB Pressure of Hot Reheat Steam at IP 521.0 ps 
Bowl 

PCXO Pressure of Crossover Steam 118.6 ps 

TCXOB Steam at LP 618.8 F 

PCNDS Pressure of Condenser, .5 

DPBFP1A Pressure of Seal 3. ps 
ler Feed lA 

DPBFP1B Pressure of Seal 1. 
ler Feed IB 

DPBFPIC Pressure of Seal 11. ps 
ler Feed lC 

DPBFP2A Pressure of 2. ps 
Water to Booster ler Feed 

DPBFP2B Di Pressure of Seal 6. ps 
Water to Booster ler Feed 

DPBFP2C Pressure of Seal 6.172 ps 
Water to Booster ler Feed 

TCWOA of Water out of 117.9 F 
HP Condenser A 

TCWOB of Water out of .2 F 
IP Condenser B 

TCWOC of Water out of 100.5 F 
LP Condenser C 

TCWIA of Water .5 F 
HP Condenser A 

1 1 



TCWIB 

TIME 

PHACNT 

PHBCNT 

PHCCNT 

PHAV 

PHBV 

PHCV 

PHAA 

PHBA 

PHCA 

PDRUM 

APF 

VSTD 

VCND 

VAMBC 

VFW 

VFGR 

VL04 

VL06 

VCLGLO 

Water 
IP Condenser 

LP Condenser C 

Test 

Phase A Watt Meter Counts 

Phase B Watt Counts 

Phase C Watt Meter Counts 

Phase A Volts 

Phase B s 

Phase C 

Phase A 

Phase B 

Phase C 

er Drum Pressure 

Power Factor 

Water at Standard 

Condensate at Flow 

Condensate at 
at Flow Sect 

Volume 
Flow Nozzle 

Volume 
Nozzle 

if Volume 

if Volume 

Feedwater at Feedwater 

Flue Gas Reheat at Flow 

Leakoff Steam Number 4 

Leakoff Steam Number 6 

Volume of IP Rotor Cool Steam 

5-7 

5 F 

2 hours 

20, 

20 

.172 

128. 

3. 

3. 

3. 1 

2, .4 ps 

Test 6 
Calculated 

kW 

o. 



Test 6 

VVSLO of Valve Stem 

VL02 Volume of Steam Number 2 

Volume of Steam Number 5 

VL07 Volume of Steam Number 7 

VL08 Volume of Steam Number 8 5. 
ft 

Volume of Steam Number 9 5. 1 
ft 

HL04 Enthalpy of Steam Number 4 

Enthalpy of Steam Number 6 27 

HL02 of Steam Number 2 

of Steam Number 5 

HL07 Enthalpy of Steam Number 7 

HL08 Enthalpy of Steam Number 8 

Enthalpy of Steam Number 9 

VDVIA Volume of Steam s Steam to 
Heater lA 

HDVIA Enthalpy of Steam Seals to Heater lA 

VEXTBFPTA of ler Feed 5. 
Steam ft 

VEXTBFPTB ler Feed 

HBFPTTA Enthalpy of Bo Feed A 
Throttle Steam 

VFWPDA Hie Volume of Feedwater at 
Feed A 

1 



Test 6 

VFWPIA 

VCNDPD Volwne of Condensate at 
Condensate 

HEXT8A of Feedwater Heater 8A 
Steam 

HEXT8B Enthalpy of Feedwater Heater 8B Extrac on 
Steam 

HEXT7A py of Feedwater Heater 7A on 
Steam 

HEXT7B Enthalpy of Feedwater Heater 7B Extrac on 
Steam 

HEXT6A Enthalpy of Feedwater Heater 6A Extrac on 
Steam 

HEXT6B Enthalpy of Heater 6B on 
Steam 

HEXT5 Heater 5 Extract 
Steam 

HEXT4 Enthalpy of Feedwater Heater 4 Extract 
Steam 

py of Feedwater Heater 3 Extract 
Steam 

HEXT2 py of Feedwater Heater 2 Extract 
Steam 

HEXTI Enthalpy of Feedwater Heater I Extract 
Steam 

TSEXT8A of Feedwater Heater SA .22 F 
Saturated Steam 

Feedwater Heater 8B 551. F 

TSEXT7A of Feedwater Heater 7A .27 F 
Saturated Steam 

TSEXT7B of Feedwater Heater 7B .27 F 
Saturated Steam 

Feedwater Heater F 
Saturated Steam 

TSEXT6B of Feedwater Heater 68 .33 F 
Saturated Steam 

1 



Test 6 
ed 

TSEXT5 of Feedwater Heater 5 
Saturated Steam 

of Feedwater Heater 4 F 
Saturated Steam 

of Feedwater Heater 3 F 
Saturated Steam 

TSEXT2 of Feedwater Heater 2 F 
Saturated Steam 

of Feedwater Heater lA .17 F 
Saturated Steam 

of Feedwater Heater IB F 
Saturated Steam 

of Feedwater Heater Ie .07 F 

HDR8A Enthalpy of Feedwater Heater 

py Feedwater Heater 

HRD7A Enthalpy of Feedwater Heater 7A 

HDR7B Enthalpy of Feedwater Heater 7B 

HDR6A Enthalpy of Feedwater Heater 6A 

HDR6B of Feedwater Heater 6B 

HDRS Enthalpy Feedwater Heater 5 

HDR4 Enthalpy of Feedwater Heater 4 

HDR3 of Feedwater Heater 3 

HDR2 Enthal of Feedwater Heater 2 

HDRl Enthalpy' of Feedwater Heater 1 

Enthalpy of Feedwater out of Feedwater 
Heater 

t-- .--~ 
1 

1 



Test 6 

HFW088 Feedwater out Feedwater 

HFW07A Feedwater out of Feedwater 
Heater 7A 

HFW078 Enthalpy of Feedwater out of Feedwater 
Heater 78 

HFW06A of Feedwater out of Feedwater 
Heater 6A 

HFW068 Enthalpy of Feedwater out of Feedwater 
Heater 68 

HFWI6A Enthalpy of Feedwater Feedwater 
Heater 6A 

HFWI68 Enthalpy of Feedwater Feedwater 
Heater 68 

HFW05 of Feedwater out of Feedwater 
Heater 5 

Condensate out Feedwater 

HCND03 Condensate out Feedwater 
Heater 3 

HCND02 of Condensate out of Feedwater 
Heater 2 

HCNDOIA Enthalpy of Condensate out of Feedwater 
Heater lA 

HCNDOlB py of Condensate out of Feedwater 
Heater lB 

HCNDOlC py Condensate out of Feedwater 
Heater IC 

HCNDI5 Enthalpy of Condensate Feedwater 265.64 
Heater 5 

HCNDI4 Enthalpy Condensate Feedwater 
Heater 4 

HCNDI3 Enthalpy of Feedwater 
Heater 3 

HCNDI2 of Condensate Feedwater 
Heater 2 

HCNDIl Enthalpy of Condensate Feedwater 
Heater I 

1121+87 
925 I 

1 



Test 6 
Calculated 

4 Extrac Steam 

HCRH of Reheat Steam 

HEXTSII py of 11 Extract Steam 

HEXTS Enthalpy of Extract Steam 

HEXTS15 Enthalpy of 15 Extract Steam 

HEXTS16 Enthalpy of 16 Extract Steam 

HEXTS18 Enthalpy of 18 Extract Steam 

HEXTS of 19 Extract Steam 

HCND 1A Hot 1 Saturated 
Water 

HMS of Steam 

SMS of Steam 
R 

HHPS of Exhaust 
Steam at 

HHRH Enthalpy of Hot Reheat Steam 

SHRH of Hot Reheat Steam 
R 

HCXO of Pressure 1,337.42 
Exhaust Steam 

HIPS of Pressure 
Exhaust Steam at Constant 

SCXO of Low-Pressure Bowl Steam 
R 

HLPS Enthalpy of Low-Pressure Exhaust 1,007. 
Steam at Constant 

HCNDPD of Condensate at Condensate 

2 



Test 6 
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CALCULATION OF CONDENSATE FLOW 

A 

G 

B 

C 

c x x [ .9 

X ==-=-...::..:::..::. X ~_ X 

A x 

Nozzle Throat Area O. 

Local on of 

= Nozzle 

o of Throat 

Coeff 

FCND = 4,525,831 

x 

32. f 

on Factor l. 

pe O. 

o. 7 

CALCULATION OF FEEDWATER FLOW FROM NOZZLE PRESSURE DROP 

FFW C x x [ x .9 ft x VFW (14. ps x 

3 
X ==-=-...::..:::..::. X 

VFW 

A 0.3323 

B = 0.4836 

1. 

C o. 
FFW = 6, ,122 

x 

.~L------~-----r1~'------------------------------------------------------------~~~~~ 

1 



CALCULATION OF FLUE GAS REHEAT FLOW 

D 

C 

::::: 

FFGR ::::: 

of 

1.0030 

x C x x x 

::::: 1.2031 

CALCULATION OF STEAM LEAKAGE NUMBER 4 FLOW 

.07 x x K x E x Y x [ 

D :: 3.216 in. 

B 0. 

K Nozzle Coeff := 0. 

E Nozzle on Factor := 1 + 2 (9 x 

Y Factor for 

1 := 0. 

FL04 6,345 

CALCULATION OF STEAM LEAKAGE NUMBER 6 FLOW 

FL06 ::::: X X K x E x Y x [ 

D ::::: 2. 

B :: 0.71 

K 0.7130 

E = 1. 0112 

Y o. 
FL06 10,088 1 

5-15 

0.5 
x x 

]0.5 

) ( ) := 1. 

]0.5 

1 



CALCULATION OF IP COOLING STEAM FLOW 

x x K x E x Y x [ 

D 

B "" 0 5227 

K 0 .. 627 

E 1. 

Y o. 
FCLGLO 17, 

CALCULATION OF VALVE STEM LEAKOFF FLOW 

FVSLO .07 x x K x E x Y x [ 

D 1. 

B "" O. 

K 0 

FVSLO "" 0 

OF STEAM LEAKOFFS 2, 5, 7, 8, AND 9 

FLO .5 x PC 

FL07 

1 1 



OF STEAM SEALS FLOW TO HEATER lA 

= 0.5 x K x x 

D :: 12. 

K ::: O. 

FDVIA 3, 1 

CALCULATION OF STEAM SEALS FLOW TO CONDENSER 

FDVCND ::: .07 x x K x 0.5 

D 10.020 

K :: 0.76 

o 

CALCULATION OF BOILER FEED PUMP TURBINE STEAM FLOW 

FSBFPT ::: x .8 I 

D ::: 1. 

o. 
:: 1 

y ::: o. 
B 0 

FSBFPTA= 

O. 

1.0 

Y ::: O. 

FSBFPTB 130, 1 

5-17 
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OF BOILER FEED PUMP SEAL INJECTION FLOWS 

o x C x 

x 

1.001 

::: 0 

0 

::: O. 

0 

0.6 

FBFP1AI ::: 14,622 

FBFPIBI 8, 1 

FBFPICI 27,724 

O. 15 

0 

O. 
::: 0 

0 

FBFP2AI ::: 13, 

21, 

FBFP2CI 20, 

FBFPIRJ ::: 

FBFP2RJ ::: Booster Feed 

FMSA 

FBFPSIR ::: 

::: FBFPI ( 

1 

x x 

+ 

x .9 

Flow 

Flow 

Water 

.5 

1 



CALCULATION OF FEEDWATER HEATER 8 EXTRACTION FLOWS 

sume half flow each feedwater heater and no 

) 

:: 0.. 1 FFW 

0 .. FFW 

CALCULATION OF FEEDWATER HEATER 7 EXTRACTION FLOWS 

FFW 

FEXT7B 

o. FFW 

CALCULATION OF FEEDWATER HEATER 6 EXTRACTION FLOWS 

FEXT6A 

FFW 

FEXT68 

::::: 0 .. FFW 

1 



CALCULATION OF DEAERATING HEATER 5 EXTRACTION FLOW 

5 

FEXTS = [(FFW FBFPSIR + ) - FCND 5) 

+ ,FEXT7A + FEXT7B 

) - FFGR (HFGRR - ) - FL04 )] 

= o. FFW -

BALANCE AROUND HEATER 5 

FEXT5 FFW FBFPSIR + FMSA FCND - - FL06 - - FEXT7A -

- FEXTSB FEXT7B FEXT6B 

FEXT5 1 FFW - 4, 

SIMULTANEOUSLY 

FFW = 6, 

THUS SOLVING FOR EXTRACTION FLOWS 

FEXT6B = 

CALCULATION OF FEEDWATER HEATER 4 EXTRACTION FLOW 

1 



OF FEEDWATER HEATER 3 EXTRACTION FLOW 

FEXT3 

CALCULATION OF FEEDWATER HEATER 2 EXTRACTION FLOW 

FEXT2 

FEXT2 = 

CALCULATION OF FEEDWATER HEATER 1 EXTRACTION FLOW 

FEXTIA 

FEXTIA 

FEXTIB 

FEXTIB 

FEXTIC 

FEXT1C 42 

Generator is calculated ons 

Te flows and condenser flows are 

around the 

The used energy end po the is calculated 

around the measured 

measured condenser flow. 

The expans end (ELEP) of the 

at the test exhaust pres and 

ELEP. is done unt the ELEP between succes i 

s than 0.1 

5-21 

the 

a 

and 

the 

--------------------
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The are then as 

HPEFF 

IPEFF Pressure ~===--""::'==4- x 100 

.51 

LPEFFE = Low-Pressure 

CXO - ELEP) 
CXO HLPS 

LPEFFU Low-Pressure Used 

x 100 

GROUP 1 CORRECTIONS 

on 

To compare the test results from each 

ency 

heat rate, i necessary to correct the cyc 

"'1'0,"''''44<' t the 

from test 

is the test steam flow and then 

the 

(l) No 

) No 

) No 

) 

or reheat steam 

water the system or 

feed pump 

fference and subcooler 

the feedwater 

) across the condensate, 

booster 

of condensate the condenser. 

feedwater heater 

, and 

1 

) 

(7) 

) of ler feed ~"'-~.-~.~ 

feed pump 

(9) No heat s from extract 

(0) ed flue gas reheat loss from deaerator. 

5-22 
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Test pressure rat 

New 

General 

feed pump 

s pump 

Stem Leakoff 

IP Leakoff 

No. 3 Gland 

No. 8 Extract Flow 

Steam Flow Fall 

No. 4 Gland 

No. 5 Gland 

Noo 6 Gland Leakoff 

No. 7 Leakoff 

No. 7 Extract Flow 

No. 3 Gland 

Reheat Steam Flow 

Stem Leakoff 

IP Cool Leakoff 

Steam Flow at IP 

No 6 'Extract Flow 

Steam 

No. 5 Extract Flow 

BFPT on Flow 

No. 8 Gland Leakoff 

No. 9 Gland Leakoff 

Crossover Steam Flow 

No. 4 Extract Flow 

~ -""~ .. --'- ". __ oc __ .= 

Extrac 

are 

pressures. 

steam flows were 

and 75 

were not tested. 

-17,755 

5,580,562 

5, 

5, 

,088 

-4, 

,507 

+0 

+17,755 

,262 

-234,825 

5, 

-2,621 

-2,646 

4, 

1 

521. 

121.608 

the 

the 

5, .41 

g, 712. 3 

.17 

.3 

--, ----- -- ~~~~== 



Test 

Steam 4,154,044 64.575 64 

No. 3 Extract 

Steam on 16 

No. 2 Flow 

Steam Flow on 11 

No. 1 Extract Flow 

Steam Flow to Condenser 3,608,066 4. 

th sure exhaust constant, new 

s flows are calculated for the and at each is 

test pressure rat to new extract 

f these new on pressures vary more 1 

from the pressures, s 

pressures are iterated fference pressures on all 

between two success is 

Throttle Flow 

IP Cool 17,755 

No. 3 Gland Leakoff 

No. 8 Extract 

Steam Flow Foll on 5 75 71 5,5 

No. 4 Gland Leakoff 6, 6, 

No. 5 Gland 3,916 3 

No. 6 Leakoff 10 10, 

No. 7 Gland Leakoff 4,634 4 

No. 7 Extract Flow 

No. l Leakoff Flow 37, 

5-24 

1 



Stem Leakoff 0 0 

IP Cool 17, 

Steam Flow 5 5 11 

No. 6 Extract Flow 

Steam Flow 4 4 

No. 5 Extract Flow 

BFPT 

No. S Gland 2,621 2 

No. 9 Gland Leakoff 2 2 

Crossover Steam Flow 4 4,255, 

No. 4 Extract Flow 1 

Steam Flow Extrac 4,117, 4,115 

No. 3 Extract Flow 

Steam Flow Foll Extrac 3 3 

No. 2 Extract Flow ,270 

Steam Flow Extrac 3 3 

No. 1 Extract Flow 112,660 110, 

Steam Flow to Condenser 3,570 3,571, 

1 



Hot Reheat 

11 

18 

19 

A new corrected 

balance around 

cal 

load. 

The heat rate 

the 

then 

py, condensate 

the condensate and booster 

load is calculated 

the new 

are subtracted to 

the new reheat 

pumps. 

a 

and 

corrected 

and 

se across 



II correct are to the heat rate and for 

steam ows. 

Throttle Pressure 

Thrott 1 1. 

Reheater Pressure o. 7 1. 

Pressure 1 o. 1 

Hot Steam 1. 

Corrected Heat Rate = 

Corrected Load = 
II Heat Rate ons 1. 1 

Total II Load Correct O. 

Corrected Heat Rate 

Corrected Load 872, kW 

CALCULATION OF FEEDWATER HEATER PERFORMANCE 

TFWI 

of Steam at Test Pressure 

of Feedwater out of Heater 

TFWI 

TDR Feedwater Heater 

TFWI of Feedwater . Heater 

0 F 

SABA 7. F 

TDSB = -0. F 

SASB = 7.22 F 

TD7A -0. F 

SA7A = 9.25 F 

TD7B = -0.15 F 

5-27 

1 



SA1B 8.26 F 

TD6A -1. F 

7.51 F 
F 

F 

TD5 = -0.14 F 

TD4 -0 F 

= 4. F 

-0.01 F 

8. F 

TD2 = 2. F 

7. 

TDlA = o. F 

TDlB 0.25 F 

TDlC 5.35 F 

SAl = 5.45 F 

CALCULATION OF BOILER FEED PUMP PERFORMANCE 

FFWBFPA Flow Feedwater Feed A (Stat Data) 2, 

DH Head 

VF = c Flow 

CVF Corrected Vol c Flow 

CDH = Corrected Head 

EDH Head 

RP = Relat Performance 

se = c of Water 

EFFBFPA A ency 

EFFBFPA VF x DH x se x x 

VFWPA = c Volume Water 

DH [ x PFWPI)] x 144 

DH = 6, .2 

VF FFWBFPA x VFWPA x 7 60 

VF 6,584.6 gpm 

1 



VF x 5, 

CVF 7, gpm 

CDH 7 18.5 ft 

EDH f ) 

= 8, .B 

RP EDH 

RP 0.1 

SG 0 

SG 0 

EFFBFPA BO.51 

CONDENSER PERFORMANCE 

FSCND Flow of Steam to Condenser = 3,60B, 

TSATA Saturated Water HP Condenser A = 127. F 

TSATB of Water IP B .67 F 

TSATC = of Saturated Water LP Condenser C .. 75 F 

Correct Water 

Inlet to Standards Heat lnst 
6.0) 

HTCFA = Heat Correct HP Condenser A 1.101 

HTCFB Heat Correct for IP Condenser B 1.065 

HTCFC = Heat Correct for LP Condenser C = 1.065 

Mean 

TLMDC TCWI) - TCWI)/ - TCWO)] 

TLMDCA F 

TLMDCB = F 

TLMDCC = 15.22 F 



Used of Each Condenser 

UEEPA :::: 1,047.71 

UEEPB 1, 

UEEPC 1, 

Heat Transferred to Water Condenser 

:::: 1, ,071 

1, 1, 

Calculated Heat Transfer 

UC of Condenser x 

AREA 

UCA :: F 

UCB - F 

UCC .20 - F 

Corrected Heat 

UCXC :: UX x TCFCW 

UCAC F 

UCBC F 

UCCC = - F 

1 





can 

PTC 

, PTC 6.0, 
York, 

, PTC 6.1, 
York, 

6.0 REFERENCES 

of 

Tes 

t 1, Volume 1, 

, 

, Black & Veatch, 

1 
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1.'0" L .... 

1ft L.all 

V. L .. d 

14L .... 
1ft Load 

a.,o" L .. d 

GEZ-3614 

4-81 12M} 

I L 

( % Increa,e) 3 

% CHANGE IN INITIAL PRESSURE 

(% Better) 

o 

1fa Load 

10'011 LOllld 

% CHANGE IN INITIAL PRESSURE 

2 

3 (% Decrea,e) 1. 

2. 
5 

6 

3. 

1 (% Poorer) 

Thlse correction factors Issuml constlnt control valve 
and Ire to be to hlat ratll and kilowatt 
rated steam 

The heat rate It the desired condition can bl found 
the heat rate at rated conditions by 

rate 

load at the deslrld conditions can be 
the kilowatt load It rated con-

1 + 

Thl" correction factors are not ruarantlld. 

1fa Load 

l4 LOllld 

GENERAL E RIC 

1 



GEZ·3615 
3-79 (2M) 

1,4 Laad 
Load 
Load 

I E 10 o 

% Increase) 

:~::~~O~C:1:t~~~~d+~500 _SOo Ralod Load 
CHANGE IN INITIAL TEMPERATURE (OF) % Load 

Raled Loaid ~;;:::::;: 
Y. Laad:": 

50" 

(% Decrease) 

2< 

Thes. cDrrection factors assume CDnstant cDntrol valYe 
and are tD be to heat rates J1Ind kilowatt 
rated steam COflditlions 

1. The heat rate at the desired condition can be 
mu!ltlpllyl~11 the heat rate at rated conditions 

2. Th. kllDwatt load at the desired conditions can be 
mh~:t~~lr!~~n!t~he kilowatt load It ratld can· 
the 

3. These correction factors are not luaranteed. 

(% Poorer) 

CHANGE IN INITIAL TEMPERATURE (OF) .. l 

(% Better) 

1,4 Load 

GENERAL E 

1 

RIC 



GEZ·361 

6-75 (2500) 

(% Increase) 

-500 

CHANGE IN REHEAT TEMPERATURE (OF) 

(% Better) 

I CHANGE IN REHEAT TEMPERATURE (OF) , 

(% Decrease) 

3 

(% Poorer) 

These correction factors Issume constant control valve 
Ind are to be to haat rates and kilowatt 
rated stalm conditlt)ns. 

1. The helt rate the desired condition can be found 
multlpl!,lnl the rate It rated conditions by 

2. The kilowatt load at the desired conditions can be 
found the kilowatt load It rated con-
ditions 

1+~=~~::':"":':= 

3. Thlse correction factors are not parantHd. 

R .. led L .... d 
% Load 
14Load 

GENERAL 

1 

RIC 



GEZ-3618 
6-75 (2500) 

I.tell LMII 
1f4 & VI Load, 

% REHEATER PRESSURE DROP 

1 (% Increa.e) 

(% Decrea.e) 
If. & % Loads 

Thisl cometlon fllctors assume constant control valve 
and to bl to hilt Fatls and kilowatt 

1. The heat ratl at the desired' condition can bl found 
mul,tlpl!,inr: the heat rate at rated conditions by 

2. The kilowatt load at the desired conditions can be 
found the kilowatt load at rated con-
ditions the f"H •• ",i."." 

1 + =---=::.:...-'~---

3. Thlse correction factors are not paranteed. 

.. 

+--__ + __ + ___ +_'_.-1 Ratod Load 

2 

2 

=:::::r-=;':-~-:=:---I:=(~~tO~p:Oto:retJ)=1=:~~:~~~~~~~:~":=:" All Loadl 

All Loadl = % REHEATER PRESSURE DROP 
(% Belter) 

GENERAL E 

1 

Ie 



2. 6 2. B 3. " 3. 2 3. 4 3. 6 3. a 4. " 4. 2 

NUMBER on 

A 

nl""' ....... I......... bu. n 1 1\1 T 1:"1 

(in 1. 

MEAN- 0.9977 ABOVE THROAT 
REYNOLDS * 2900000 

1.. 1 4 

1 



------ '------~ 

NUMBER on 

MEAN. - 0.. 9965 ABOVE THROAT 
RE'I(NOILOS * 29~B~~~ 

T B 

T 1.. 1 4 

1 
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Run TemDlI'!r.tlllt-l1r"" 

Meter Constant ... 

ThA1'1I'Ia Factor 
... 

Local 
... u~menliil 

NUMBER 

2.. 

4836 
16.. 
7.B060 

on Throat <In 1. 000'5) 

# 
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1. 

u 1. 

E-! 1. el 
H 
U 
H 
J>.. 1. 
~ 
U 

1>.1 0. I.!I 

~ 
:t: 
U 
III 0. H 
0 
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REYNOLDS NUMBER on Throat. (in 1. ooo·S) 

in Peet of 
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